Formation of intracellular vesicles in neonatal and adult erythrocytes: evidence against the concept of neonatal hyposplenism.
Intraerythrocytic vesicles accumulate in the peripheral blood as a result of impaired clearance of these intracellular inclusions by the spleen. The observation that neonates demonstrate an increased percentage of erythrocytes containing these vesicles constitutes the primary evidence supporting the concept that the newborn is functionally hyposplenic. Neonatal erythrocytes also demonstrate an increased propensity to undergo a variety of endocytic processes. We therefore questioned whether the increase in red cell vesicles in the neonate might be the result of increased vesicle formation as opposed to impaired splenic clearance. Newborn and adult erythrocytes were incubated in vitro in synthetic medium at 37 degrees C. Several parameters confirmed the maintenance of physiologic conditions, including levels of erythrocyte phosphate metabolites monitored by nuclear magnetic resonance. The acquisition of intraerythrocytic vesicles during the course of these incubations was compared. Over a period of 144 h, 19.2% of neonatal erythrocytes acquired vesicles compared to 3.7% of the adult cells (p less than 0.001). The increase in vesicles was greater in younger density-separated erythrocytes in both the neonate (37.6%, p less than 0.0005) and the adult (10.3%, p less than 0.002), but persisted even in the oldest erythrocytes (12.2% and 2.4%, respectively). We conclude that the increase in erythrocytic vesicles in the neonate may not simply be an indication of hyposplenism, but a reflection of increased vesicle formation which overwhelms the clearance capability of the spleen.